Influence of elastin-like peptide fusions on the quantity and quality of a tobacco-derived human immunodeficiency virus-neutralizing antibody.
The use of vaginal microbicides containing human immunodeficiency virus (HIV)-neutralizing antibodies (nAbs) is a promising strategy to prevent HIV-1 infection. Although antibodies are predominantly manufactured using mammalian cells, elastin-like peptide (ELP) fusion technology improves the stability of recombinant, plant-produced proteins and facilitates their purification, making plants an alternative platform for antibody production. We generated transgenic tobacco plants accumulating four different formats of the anti-HIV-1 antibody 2G12 in the endoplasmic reticulum (ER), i.e. with ELP on either the light or heavy chain, on both, or on neither. Detailed analysis of affinity-purified antibodies by surface plasmon resonance spectroscopy showed that the kinetic binding parameters of all formats were identical to 2G12 lacking ELP produced in Chinese hamster ovary (CHO) cells. Importantly, protein purification from seeds by inverse transition cycling (ITC) did not affect the binding kinetics. Analysis of heavy chain N-glycans from leaf-derived antibodies showed that retrieval to the ER was efficient for all formats. In seeds, however, N-glycans on the naked antibody were extensively trimmed compared with those on the ELP fusion formats, and were localized to a different subcellular compartment. The in vitro HIV-neutralization properties of the tobacco-derived 2G12 were equivalent to or better than those of the CHO counterpart.